Objective: To describe the associations between demographics and health-related quality of life for chronic non-malignant pain patients. Design: A cohort study. Setting: A multidisciplinary Danish pain centre. Study participants: All patients treated at the centre between 2007 and 2013. Main Outcome Measures: Levels of pain, anxiety and depression, and physical and mental status. The Hospital Anxiety and Depression Scale and the Medical Outcomes Study Short-Form Health Survey (SF-36) were used. Results: A total of 1176 patients were included. The majority were women (64%), the mean age was 46.7 ± 14.4 (range 18-89), and 21% were able to work full or part time. On a Numeric Rating Scale from 0 to 10, median pain-intensity was 8 (interquartile range 7-8) and pain-discomfort 8 (interquartile range 7-9) at time of referral. More than half of the patients had symptoms of anxiety and depression. Most of the individual SF-36 domains had median scores between 0 and 40 (Scale from 0 to 100). Patients younger than 50 years of age as well as patients on sick leave/disability pension had significantly lower SF-36 scores. Level of pain, anxiety and depression decreased and SF-36-scores increased significantly after a course of treatment which in most cases consisted of both medical, physiotherapeutic and psychological treatment as well as health-oriented education. The chi-square test, Mann-Whitney U-test, the Kruskal-Wallis and Wilcoxon Signed-rank test were used for analyses. Conclusions: In order to improve treatment at a multidisciplinary pain centre, it may be of value to target treatments to different patient subgroups based on, amongst other things, age and employment status.
Introduction
According to epidemiological studies, ∼20% of the European populations suffer from chronic pain, defined as self-reported pain lasting at least 6 months [1] [2] [3] . The majority of these patients probably suffer from non-disabling pain conditions [3] . In a recent German epidemiological study, it was estimated that ∼7% of the general population suffer from disabling chronic non-malignant pain (CNMP) [4] . CNMP influences all aspects of life, including work, functional ability and quality of life [5, 6] , thereby reducing physical, mental and social wellbeing [7] . However, if the patient can accept both the pain and the accompanying restrictions, the acceptance frequently has a positive effect on quality of life [8] .
In three Danish studies, the typical CNMP patient was female, up to 30% had <10 years of school education (compared with 18% from a general population sample [1] ), only between 10 and 20% were working under normal conditions and up to 50% received a disability pension [1, 7, 9] . (In 2008, 79% of the general Danish population between 16 and 64 years of age were working on normal conditions and 3% received disability pension [10] ). Many CNMP patients suffered from some degree of anxiety, and depression in addition to their chronic pain and their health-related quality of life was low [1, 7, 9] . CNMP patients are known to score significantly lower in all aspects of the SF-36 domains than the general population [2, 7] , and they have been found to report their health-related quality of life to be as poor as that of palliative cancer patients [11, 12] .
Quality of life can be considered as 'all emotional, social, and physical aspects of the individual's life' [13] , and only each individual person can assess his/her own personal level of quality of life. Subsequently, questionnaires using patient-reported measures are the main method for assessing the impact of living with chronic pain and for evaluating the effect of treatment. Frequently used instruments to assess self-reported quality of life, including anxiety and depression, are the Hospital Anxiety and Depression Scale (HADS) [14] and the Medical Outcomes Study Short-Form Health Survey (SF-36) [15, 16] .
Patients with chronic pain use the healthcare system more than the general population, causing increased healthcare costs [1, 17] . These patients often go through extensive examination procedures, and they can feel misjudged by healthcare professionals when no clear pathology can be found to explain their pain. In the social care system, the lack of a clear-cut diagnosis is a serious obstacle and can lead to years of delay of their casework. Due to reduced functional ability and maybe loss of income, these patients will often feel like a burden to their families [18] [19] [20] . The invisible nature of a pain condition adds to these patients' difficulties of being understood properly by both healthcare professionals, the social care system and family and friends [20] .
Due to the multifaceted effects of CNMP, multidisciplinary pain management is considered the gold standard in treatment of this condition [21] . In Denmark, patients with CNMP can be referred by their general practitioner for treatment at a multidisciplinary pain centre. The pain centres are ambulatory, public and free of charge.
CNMP affects all aspects of life, including work, functional ability and quality of life, but little is known about how gender, age and work situation is associated with the level of health-related quality of life for CNPM patients. However, this may be important knowledge when targeting the multidisciplinary treatment for the individual patient.
The objective of the present study was therefore to describe associations between demographics and health-related quality of life in a cohort of CNMP patients. A secondary objective was to evaluate the overall effect of the treatments offered at the pain centre.
Methods

Setting
The data were collected in a public ambulatory multidisciplinary Danish pain centre. During the study period, the staff of the pain centre consisted of physicians, nurses, psychologists, physiotherapists and secretaries. No social worker was part of the staff in the study period, but at current time, a social worker has been added to the team. Patients were referred by their general practitioners. Causal treatments, surgical or medical, had to be completed, and this was checked by the consultant physician at the initial interview at the pain centre. During the study period, the waiting period between referral and the first consultation at the pain centre was up to 2 years. A month before the first consultation, the patients received a letter of information and questionnaires concerning personal issues, the HADS [14] (was only used in 2008-2013) and the SF-36 [15, 16] . At the first consultation, the patient was examined and a thorough pain history was obtained. Approximately 85% of the patients referred to the pain centre were offered a course of treatment by the consultant physician at the initial interview. Criteria for the offer were as follows: (1) possible treatment options in the ordinary healthcare system had been exhausted, (2) it was assessed that the patient could benefit from the multidisciplinary treatment and (3) the patient was willing and able to adhere to the treatment offered at the pain centre.
If the patient was offered a course at the pain centre, an individual treatment plan was subsequently made. This plan could be medical only, consisting of optimization of pain medications and frequent contacts with a nurse to assess effect and side effects, but for most patients the treatment would be multidisciplinary, including health education, often in smaller groups. The multidisciplinary treatment aimed at giving the patients knowledge about pain and how the pain system works. The physiotherapists taught the patients how to use their body properly in spite of pain in order to decrease fear of movement and avoid defiance behaviour. The psychologist assisted the patients in dealing with acceptance of the pain and the restrictions it lead to, and when mood was affected to find new psychological strategies to improve coping. Individual analysis and treatment in all specialties were an option if needed. The treatment plans were individual, but for the majority of patients, a course of treatment at the pain centre lasted 6-12 months. Immediately after the patients had completed the treatment and again 6 months later, the patients were requested to fill in the HADS and the SF-36 questionnaires for evaluation of the effect of the treatment.
As responses from the first pre-treatment questionnaires were used to plan the course of treatment, all patients were asked to fill in the questionnaires before their first consultation at the pain centre, and a reminder was sent if they did not respond. If questionnaires were not returned for end of treatment assessment after a reminder, no questionnaires were sent to the patient for the 6 months follow-up assessment.
Design
A cohort study with retrospective analysis of data.
Population
All patients treated at a Danish multidisciplinary pain centre between January 2007 and December 2013.
Data management
The questionnaire data were entered into an EpiData 3.1 database and transferred to the statistical program Stata 13 for statistical analysis.
Chronic pain patients • Quality of Care Data analysis
Assessment of pain was made using a Numeric Rating Scale (NRS) from 0 to 10. Concerning HADS, both anxiety and depression scores have a possible range from 0 to 21 [14] . Both anxiety and depression scores were sorted in four groups: 0-7: none; 8-10: mild; 11-15: moderate; ≥16: serious, using traditional instrument-specific thresholds [22] . SF-36 data were transformed into eight domains, each with a possible score from 0 to 100 with higher scores indicating better health-related quality of life. Missing data were dealt with according to the SF-36 protocol [15, 16] . None of the SF-36 data was normally distributed. The chi-square test or Fischer's Exact test was used for categorical data; the Mann-Whitney U-test or Kruskal-Wallis test was used for non-normally distributed continuous data and ordinal data. For paired analysis of non-normally distributed data, the Wilcoxon Signed-rank test was used. Non-parametric data are presented as medians/interquartile range (IQR). A P-value of <0.05 was considered significant.
Ethics
According to Danish Law, the study did not need approval from the Ethics Committee. The data were retrieved from the questionnaires patients filled in when accepted at the pain centre. The questionnaire intro stated that the responses were used for both treatment and scientific purposes, and by filling in the questionnaires, the patients accepted this. The database was registered at the Danish Data Protection Agency. A licence to use SF-36 was obtained from QualityMetric Incorporated, and a licence to use HADS was obtained from GL Assessment.
Results
A total of 1176 patients were referred to the pain centre from 2007 to 2013 and filled in the questionnaires before the first consultation. Patient characteristics are presented in Table 1 .
Patient assessment of health-related quality of life
Pain At the first consultation, the patients' median assessment of general pain-intensity was 8 (IQR 7-8) and of general pain-discomfort 8 (IQR 7-9).
Anxiety and depression More than half of the patients had symptoms of anxiety and depression (Table 2) .
Physical and mental status
The patients scored low at all domains of the SF-36, especially in Role-Physical, Bodily Pain and Vitality, but with substantial individual variations. Except for Social Functioning and Mental Health, SF-36 domains had median scores between 0 and 40 (Table 3) .
Role-Physical is the domain where CNMP patients are most affected. The full range for the domain is 0-100, but the IQR from 0-0 indicates that 75% or more of the patients assess that their physical health affects their work and/or other daily activities to a major degree.
Association with gender, age and employment status When divided by gender, age group and employment status, no significant differences were found between male and female patients, except for symptoms of depression and Role-Physical (Table 4 ). In regard to age, patients younger than 50 years of age had significantly higher levels of anxiety and depression symptoms compared with patients aged 50 or more. Patient younger than 50 also scored significantly lower for SF-36 Vitality, Social Functioning, and Mental Health and significantly higher for Physical Function (Table 4 ). In regard to employment, patients still at work either at normal conditions or in a flexible job had lower levels of pain-intensity and pain-discomfort, lower levels of anxiety and depression symptoms and higher levels of most SF-36 domains than patients on sick leave, disability and retirement pension. Patients on sick leave/disability pension generally had the lowest scores (Table 4) .
Follow-up
Of the 1176 patients, 368 (31%) returned the questionnaires at the end of treatment, and 146 (12%) 6 months later. No significant differences in levels of pain-intensity, pain-discomfort and anxiety were found between the groups responding once, twice or three times. 
Chronic pain patients • Quality of Care
However, the patients only completing the questionnaires before treatment had significantly more symptoms of depression (P = 0.02) and assessed their condition at the time of the first consultation as significantly worse than 1 year prior to the consultation (P < 0.001). Patients who filled in follow-up questionnaires scored significantly higher on the SF-36 domains Bodily Pain (P = 0.01), Vitality (P = 0.046) and Social Functioning (P = 0.04) at the time of the first consultation than those who did not fill in follow-up questionnaires (supplementary material, Table S1 and S2).
Assessment of treatment
In the group of patients who filled in the questionnaires before and after treatment, median levels of pain-intensity decreased from 8 to 7 (P < 0.001) and pain-discomfort from 8 to 6 (P < 0.001). The proportion of patients reporting no symptoms of anxiety increased from 39 to 53% (P < 0.001) and no symptoms of depression from 53 to 67% (P < 0.001) (supplementary material, Table S3 ).
In the group of patients who filled in all three questionnaires, significant improvements were still found 6 months after completion of treatment in pain-intensity (P < 0.001) and pain-discomfort (P < 0.001) The remaining effects of the treatment tended to decrease 6 months after treatment (supplementary material, Table S4 ).
Significant improvements were found for all SF-36 domains, both immediately and 6 months after completion of the course of treatment, except for General Health (Table 5 ).
Discussion
The descriptions of CNMP patients in this study match those of similar former Danish and international studies with the majority of the patients being female and having low employment rates [3, 7, 9] . In former Danish studies, almost half of the patients had been granted a disability pension [7, 9] , compared with only a quarter in the present study. The difference may be due to patients presently being referred to the pain centre at an earlier state before they have been granted disability pension, or it could be caused by the increased general restrictions in the Danish Healthcare System in granting disability pensions.
To our knowledge, no former studies have presented data on associations between age, employment status and health-related quality of life for CNMP patients. In the present study, patients younger than 50 years of age had significantly higher levels of anxiety and depression symptoms than patients aged 50 or more. Patients younger than 50 also scored significantly lower for SF-36 Vitality, Social Functioning, and Mental Health and significantly higher for Physical Function. A possible explanation for this could be that CNMP is deleterious for younger patients in the middle of an active professional life with comprehensive obligations to family and younger children, whereas it may be easier to accept and live with pain and disability as a more natural part of life at increasing age. This needs to be taken into account when working with acceptance and regulation of daily activities in younger CNMP patients. The employment status of the CNMP patients was significantly correlated to pain-intensity and pain-discomfort, symptoms of anxiety and depression, and to all SF-36 domains. The patients on sick leave/disability pension were generally the most negatively affected, followed by retired patients. This finding implies that a complicated social situation has a negative impact on quality of life. Consequently, a social worker is an important part of the multidisciplinary team in pain centres, helping the patients to navigate in the often complicated social system.
In the present study, the CNMP patients report very high levels of both pain-intensity and pain-discomfort. This is in accordance with other studies [3, 12] . For the subgroup of patients filling in the followup questionnaires, significant decreases in pain-intensity and paindiscomfort were found, but the levels were still high. However, their significantly higher scores in SF-36 domains and lower levels of anxiety and depression symptoms after treatment indicate that the course of treatment at the centre helped them, amongst other things, to better accept and live with their chronic pain. This is in accordance with former Danish studies [9, 17] and with the study by West and colleges, in which those who were able to adopt appropriate coping strategies for a life with chronic pain were more likely to be able to effectively manage their pain and function normally [8] .
In a former study, healthcare resources were not reduced by providing treatment in a multidisciplinary pain centre for chronic pain patients [17] ; but as in the present study, health-related quality-of-life was significantly improved [17] .
The present study has several limitations. The data analyses were retrospective and based on self-reported questionnaires, limiting the information on medical conditions and the complex reality of the patients' situation. It was a single-centre study and as such generalization to national and international chronic pain patients should be made with caution, as living with chronic pain can be influenced by environment and culture [23] . The large amount of follow-up non-responders limits the value of the evaluation of the treatment. Non-responder bias may generally entail both more positive and more negative results depending on the questions [24, 25] . Based on this retrospective observational study, it was not possible to distinguish the effect of the different treatment entities of the multidisciplinary treatment.
The study set-up with no control group introduces time as a possible confounder, as it is not possible to assess how the patients' condition would have developed without treatment. A randomized controlled trial would be ethically problematic, but using patients on a waiting list as control group may be feasible in future research.
In order to further develop and improve treatment at a multidisciplinary pain centre, it appears to be important to target treatments to the different patient subgroups identified in the present study. Other patient characteristics, such as sociodemographics and psychological issues, have not been registered in this study but may also be associated with health-related quality of life for CNMP patients. Future studies defining specifics of subgroups of patients, directing treatment programs and evaluating their outcomes are called for.
CNMP patients had high levels of pain-intensity and discomfort, substantial symptoms of anxiety and depression, and low scores in both physical and mental SF-36 domains. The health-related quality of life was more affected in younger than in older patients. Furthermore, patients on sick leave and on pension were more affected than patients still at work. Significant improvements in health-related quality of life were found after treatment at the multidisciplinary pain centre.
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